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(57) Abstract: A composite chromium plating film containing hard particles in fine cracks in the form of a network formed on the 
film, wherein the above fine cracks account for 10 to 20 area % of the surface thereof, the above fine cracks distribute in a density 
of 1,200 to 2,500 pieces/cm, and the above hard particles are contained in a content of 1 to 15 mass % relative to 100 mass % of the 
whole plating film. The above composite chromium plating film is excellent in abrasion resistance and the resistance to seizure and 
also is reduced in the attack to a mating material. 
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Luzex f ])T/u?4J*mi£&mMwmmm#:m±^=im Kwo&fr, mmy?h 

Luzex F Standard System Ver.3.30 £fflV^TIlHt£L3SU ^M^OfeM^MCDW^. 
(128 n m X 16 u m) t^hWL^^M<D^\ ^^tf^fr B^£^b3 I V 
^tf>®«£bfc 0 ^LTJi|E^m^ffi^ffi^(128mX 16/z m)^100Ba%^U-C, ft 

mxm^mmvxh^ \ 

[0021] &KtC^*tt7h*/J^»<D^*§E (*/cm) tt, &J3I^®£10 X 10ff©ffii 

100«*%i:bTl-15«*%-e$?«9, »*b<f43-12K*%-Cfe5 0 

©S»J^(M%)SrHtffl't-5ri:^<tt)^8e)yt, 
[0023] mwn^-n, Al O , SiC, Si N XtW-fT- : E->'Kd^*Si^d^Sfitb^^<i:t> 
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— «a>b&5<E>aW£L<, SiC&tf/XttSi N tf»P>ft.50>tf3«fc«9#£L<, Si N 

3 4 3 4 

5<£>flS#K#f*bl\, «1^^©¥*&*fc&tt0.3~ 5/imdW*U<, 0.3— 2 n mtfS«fc 
t>0*b<» 0.3-1.5 W mtfS#*c:#?3:bV\ ^K^<^W^@^5 m mj»T?MtfB 
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[0026] [2] ^^nAS6ot^fli(7)^^fe 
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[0027] (l)&o#mffij& 
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CrO <D^^200— 400 g/LT?fe"9, CrO :H SO = 100:0.2-L2(ft»Jt)-efo<5 

3 3 2 4 

[0028] ^oAS6o#m4 ] ^«^^'^^*^10-200 g/L£1-£OaWl£:bC ZLfr\Z. 
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TfB5£(3): 

Wb3] 



503MI 1 S03M 1 





O O 

CF 3 ^CF 
CF 3 CF 3 

(tctiLM'teTJlsjJV&m&^-to ) teW***^!^*, #M2003-210967#^5B 

^(DTI5^:(4): 

MM 



HC-OX 2 "<4> 
CH 2 



1 ■* 
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Rf-0-<pH 2 

R-<p-CH 2 -OX 2 ,.(5) 
GH 2 
OX 3 

(fcfcbx\ X 3 S.r/Rf«^(4)t[lICT'fc«9, Rn^mmixi^fD^T^/um^ 
[0033] 7s/^^^^-^#S?gtt^Jib-rmi5p B p^iJfflbTt ) J;<, ^J^tf7^-^yb 

100, IH100C, IH110, IWI140A, IH150, ISJ150CH, WlA-K, IWI501 (J^_h^p°p^ % 
#*±^*$!D , FC-95 (fi^y-^^^ttSi) 3ttS3gtf £>*IS 0 
[0034] (2) ftotltSU'flMIg 

feU 40— 60°C(D^ot^MS.T^20— 80 A/dm 2 (D®aWfcfi?TT?10~120fJ>fi8 

ftJSfcSteS*, 30-80 A/dm 2 (D«^SS.tJ«40-60 0 C(7)i6ot^fiST^10 

Wir^O^^jg^S^^-tir, 5-60 A/dm 2 O^*«^it^.t>*50-60 o C(D 

[0035] ^««^S^5 A/ /dni 2 ^T*feS*\ ^«^S^(^i?)o#mmS/5S50 < C*« 

'I4^fc5 0 — ^i^««^S^60 A/dm 2 jgT-&3;$\ $«^3gB#tf)#>o#m?filg 
^60°C@-C*&5;6\ ^«^SB#W^200#@T'fc5i> m/J^^^^^^--e 
&Z>-^m&&tbZ> 0 i^*«^Sfil5-25 A/dm 2 /$Wl£LV\, 

[0036] -hiH^o^x^^m^xm^DM-r^^^j:^, 'pf£<thr.m(Dib^m 
m*j&j&irz>^btfx^z> 0 m&?vj*fr^&m<Dmts, m^m(Dmm^m, 
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[0037] suKD&ta&nmfiLjjmzi:*)* mnm^m<D±mKM.^x^-r^m s # 

[0038] *»W*^T©l©*WfcJ;«J*e)t!:»ilW^KWi-536S, ^^tt-tixfefclS^ 

[0039] m^mi 

(i) WJtof^W 

CrO :250 g/L 

3 

H SO :1.2 g/L 

2 4 

H SiF :3.5 g/L 

2 6 

^V^VWtf^M : 5g/L 

Si N ^ :0.7 /x m) : 100 g/L 

3 4 

«3W, «c^tfc^-^«) :500 ppm(«*S2P) 
[0040] j^tX^(SK-5)/Nb&3^fe(5mmX5mmX20 mm)*, (Rz: 10,&¥ 

m%mvtc 0 ^tnm^mmiWM^. 60 A/dm 2 <Dm$fc5M,K.t>*55 o c<7>#>o 
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30 A/dntof&H-C^x., Wt/b*J^*m&G*#M&tt&<DWk)i&^\* 

12®»3SU 120 /z mO^cO^^nAfco^m^^cbfCo 
[0041] (2) #J8*t*|ltK-©fEBi 

ppm ^Lfc^JifS^P^LT, 
S:20 A/dm 2 ) c 

[0042] wmmmm 

WMUt e itjfM^fSKlfcte, ^(FC250)^^^6K^^^v^y^^-^|t 

4{zXWvJ^2^:l80 o C^MmU mmM5tl,X^:—^4^L^4W<^— (WP) *± 
£L r&#: #30] £0.15 ml/^jlJtTiiSTUi^fb, 0.5 ™/ty(T>^Wm.WkX$ 
490 N<D^J£^TT*4B#Wf*ifc£fTl\ ^^^^^^O^*. 5tfi 

o Mffcttte, #fi^^>T-^m^**100i:«g B^*tg^^J:'9l¥ffiL/i 0 

*L3r^#^6o L7>)>L$Sc/h*^*® £^£20®^%® b-tZ>bBim$m<t£ 
M[^^fe5f c ^^^p^o^|^^/j^^(D^®^^£20®^%^Tibfc o 
[0043] ^^ffil2 

feot^cD^V^/^^^tJt^O.S-lO g/Ltf>f5fflT^;i, ^oi£«mit 
^£5-30 A/dm 2 (D|5IST'^^fc^##Ml^lWI#^bT, 
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mmmmT\stc 0 £^xw^n.m<Dmm&mm*n,2oo*/cmu±xtemtitc 
g E,mmmmm-zm£-mx*foz> 0 \^frV2,50Q*/cmmxtej%m$m<tez>mfa 

[0044] ^^N9il3 

fco^^tor ^^m#ffi?S^J^^50- 1,000 ppm(^*S^)(DtSIST^ 

si n ^^srso-ioo g/L(Dmmx*mz-. ^^mmmm^^o A/dm 2 -? 

3 4 

3 4 

ow^bfdo ^-K^^si n n^^mm&itm t& e,mnmmmt<DMmzm4 

3 4 

[0045] 

i?> o#?$ >f <&*#>*Asfc>'WLWk8t. frA'i&yWLWSkg.) &0.00 1—0.09 mol/L (0. 1 
-9 z/L)(D%mX*m*-, ^o|tt««S?:20 A/dm 2 -?— mtVfc^^m 

5 05a»kWka»fc.i:5fc, ^J^^S»S^0.02 mol/L 

[0046] #^M5 

»o#»ttiOT=:^3R#ffifiH4j(W»ASr20-940 ppm ©«fiHT?26 

x.> 3&»oass««aE«ifaesr2o AXdm 2 x-mtvtc^^nmitmm^x, mm.<D 
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[0047] 3afefltll-4 

^MltmmKlsX, ^X^(SK-5)^^6^a(5mmX5mmX20 mm)S: 

o 

[0048] rt3£#ll-10 
[0049] [Jtl] 
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d No. 


Gr0 3 
<g/L) 


H2SO4 
(g/L) 


» 

H2SiFs 
(g/t) 


(gfl) 




7 ^ t y ^ 
(ppm) 


(dyn/cm) 


(A/dm*) 




260 


1.2 


3.5 


5 


! AlzOa 


600 


30 


20 


mm* 


250 


1.2 


3.5 


5 


: SiaN4 


500 


33 


20 




250 


, 1.2 


3.6 


5 


SiC 


500 


31 


20 




j 250 


! o 


3.5 


5 




600 


29 


20 




| 250 


1.2 


3,5 


0,5 


Si 3 N 4 


600 


30 


20 




260 


1.2 


3.6 


2 


SUN* 


500 


32 


20 


\ fct*fc#J3 


250 


1.2 


3.5 


8 


SiaN.4 


500 


30 


20 


HsMM.4 


250 


1.2 


3.5 


6 


SwN* 


500 


31 


10 


B'tfrGSI ft 


9 fin 


1.2 


3.6 


5 


SisN* 


500 


31 


30 




250 ; 


1.2 


[ 3.6 


3 


SX3N4 


600 


31 


5 


7 


250 


1.2 


3,5 


3 


SUN* 


600 


30 


10 




250 


lt» 


3.6 


3 


SfeN* 


500 


31 


25 


j 


250 


1.2 


3,5 


| 3 


SisN4, 


500 


31 


30 


tt*0) 10 


250 


1.2 


3.5 




Strife 


10 


69 


20 



& : (1) : 0.7 n m N m& : 100 g/L Q 

[0050] (DBift^ 

(a) jftaffl5QIM£ftlfe 

[0051] (b) ft&ft2^jF&&8fe 

**i*»fBklJlJ;iJWflliuyt. itmmio<Dm^u i^v^y^-ru 

2) ©J^«*^100^-rS+i#*tm«*:m^C{-«t!9l?ffiby t c o tt*Sr*2Xt/BI8^ 
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[0052] wmmwzmm 

tm)ti&3L&*rz>®fe-*!fflmtt6b, go ^r^y^-f-mt, (no mmnmA 

Sbi££T\ tH»^JfcLT*-^>f/V[*l7>fh^!7— (WP)ffiK, p p d#: #30]£400 
[0053] mi] 



! WNo. 


cm) 


<m%> 


m 






ftfflft 






mmtk 


mmmm 


1 


1,896 


10.68 


13.93 


: 4.8 


91.8 


90.2 


155.3 


174 




l f 789 


10.59 


12.73 


' 5.4 


87.0 


57.1 


161.7 


176 




1,963 


9.68 


11.25 


33 


63*6 


112.9 


68.1 


173 | 


!m«m»| 


2,006 


j 10.99 


13.59 


3.8 


69,7 


125.8 


576.5 


160 | 




950 


1.61 


7.28 


92,9 


101 






109 1 




1,081 


ZM 


8.68; 


84.1 


96.1 






112 ! 


3 


2,700 


15.39 


14.36 


30.5 


103.8 






152= 




1,869 


54Q 


5.16 


30.2 


79,2 






112 




1,920 


18.10 


23.42 


30.4 


109.1 






148 




1,653 


5.69 


3*10 


24.4 


71.3 






120 




1,426 


6.49 


5.32 


23.0 


79.8 






123 




1,522 


18.43 


12.37 


21/7 


98.3 






149 
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